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1. I am a co-inventor on the above-identified patent 
application. 

2. The following experiments were conducted by me or 
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3. Studies on pCMV/Hl DNA immunization in a ferret model 
were undertaken because this influenza model has many 
similarities to human influenza infections. In the 
initial experiment, ferrets were immunized with 
purified pCMV/Hl DNA in saline by intramuscular 
inoculations at a one month interval. Young adult 
female ferrets were prebled and vaccinated with 500 
jxg of pCMV/Hl or pCMV/control DNA in saline by two 
injections of 125 /xl in each hind leg for a total 
inoculation volume of 500 /xl. One ferret received 
three intramuscular inoculations of 500 /ig of pCMV/Hl 
DNA at one month intervals while a second animal 
received two intramuscular inoculations of 500 /xg of 
DNA at one month intervals. The control animal 
received three 500 /xg intramuscular inoculations of 
pCMV/control DNA at one month intervals. 

4. Metofane-anesthetized ferrets were challenged with 
10 77 egg infectious doses 50 of A/PR/8/34 (H1N1) via 
the nares at one week after the final DNA 
inoculation. Nasal washes were collected at days 3, 
5 and 7 post challenge under ketamine anesthetic. 
Titration of virus in nasal washes was done in eggs 
as described (Katz, J.M. and R.G. Webster, J. Infect. 
Dis. 160: 191-198 (1989)). Data are presented in 
Table 1, below. 
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TABLE 1: Protection of Ferrets against an HI Virus by 
Intramuscular Inoculation of pCMV/Hl DNA 



DNA 


No. of DNA 
Adminis- 
trations 


Ferret 
ID No. 


Virus Titer in Nasal 
Washes, log, 0 egg 
infectious doses 50 /ml 


day 3 


day 5 


day 7 


pCMV/Hl 


3 


901 


5.5 


1.5 


<1 




2 


903 


5.7 


4.7 


<1 


pCMV/ control 


3 


907 


6.5 


6.2 


<1 



5. Analyses of nasal washes revealed similar high titers 
of virus in the washes of all of the ferrets at 3 
days post challenge. Interestingly, the ferret 
receiving three inoculations of pCMV/Hl had largely 
cleared the nasal infection by five days post 
challenge, with its five day nasal wash containing 
less than 10 egg infectious doses 50 of virus per ml. 
At this time the ferret receiving two inoculations of 
pCMV/Hl DNA had a ten fold reduction in the titer of 
virus in its nasal wash. By contrast, the ferret 
receiving control DNA had modest if any reduction in 
the titer of virus in its nasal wash. By 7 days post 
challenge, all of the ferrets had cleared their nasal 
infections. The much more rapid clearing of virus in 
the ferret receiving three intramuscular inoculations 
of pCMV/Hl DNA and the somewhat more rapid clearing 
of virus in the ferret receiving two intramuscular 
inoculations of pCMV/Hl DNA than in the two ferrets 
receiving control DNA suggest that the intramuscular 
inoculations of pCMV/Hl had raised some anti- 
influenza immunity. 

6. To increase the efficiency of the induction of 
immunity, a second experiment was undertaken in 



ferrets using the Accell gene gun to deliver DNA 
coated gold beads into the skin of ferrets. The 
abdominal epidermis was used as the target for gene 
gun delivered DNA with ferrets receiving two gene gun 
administrations of DNA at a one month interval. Gene 
gun inoculations were delivered to Ketamine- 
anesthetized young adult female ferrets. Skin was 
prepared by shaving and treating with the depilatory 
agent NAIR (Carter-Wallace, New York). DNA beads (1 
to 3 microns) were prepared for inoculations as 
previously described (Fynan et al . , Proc. Natl. Acad. 
Sci. USA 90:11478-11482 (1993)). A delivery voltage 
of 15 kV was used for inoculations. Ferrets were 
inoculated with either 2 /ig or 0.4 /ig of DNA. 
Ferrets inoculated with 2 fig of DNA received 10 shots 
with each shot consisting of 0.8 mg of beads coated 
with 0.2 jig of DNA. Ferrets receiving 0.4 fig of DNA 
received two of these shots. 

Metofane-anesthetized ferrets were challenged at one 
week after the second DNA immunization by 
administration of 10 67 egg infectious doses of 
A/PR/8/34 (H1N1) virus via the nares. This challenge 
was 10 fold lower than in the experiment using 
intramuscular inoculation because of the high levels 
of virus replication in the first challenge. Nasal 
washes were collected at days 3 and 5 post challenge 
under ketamine anesthetic and the virus titered as 
described above. Data are presented in Table 2, 
below. 
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Table 2: Protection of Ferrets against an HI Virus by 
Gene Gun Inoculation of pCMV/Hl DNA 



DNA 


Amount of 
DNA (fig) 


ID NO. 


Virus Titer in Nasal 
Washes, log 10 egg 
infectious doses J0 /ml 


day 3 


day 5 


pCMV/Hl 


2 


927 


<1 


<1 


y J l 


<1 


<1 


933 


<1 


<1 


0.4 


926 


4.3 


<1 


929 


3.9 


<1 


933 


<1 


<1 


pCMV/control 


2 


932 


3.5 


<1 


934 


3.7 


<1 



8. Analyses of post-challenge nasal washes in gene gun 
vaccinated ferrets revealed that the three ferrets 
receiving 2 /xg of DNA and one of the three ferrets 
receiving 0.4 jzg of DNA were completely protected 
from the challenge. This was shown by the inability 
to recover virus in the nasal washes of these animals 
at 3 days post challenge. The remaining two animals 
receiving 0.4 /xg of DNA and the control animals were 
not protected, with easily detected titers of virus 
present in the nasal washes of the animal at three 
days post challenge. In this experiment, all animals 
(control and vaccinated) had no detectable virus in 
their nasal washes by five days post challenge. 

9. Ferrets from the gene gun experiment were next 
analyzed for antibody responses to the DNA 
administrations and to the challenge virus. These 
assays tested for neutralizing activity for A/PR/8/34 
(H1N1) . The titrations of antibodies were done as 
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described (Katz, J.M. and R.G. Webster, J", Infect. 
Dis. 160: 191-198 (1989)). Titers of neutralizing 
activity are the reciprocals of the highest dilution 
of sera giving complete neutralization of 200 50% 
tissue culture infectious doses of virus. Data are 
presented in Table 3, below. 



C >i 

a) (d 



(0 

X! H 

o — ' 



o 
o 

00 



o 
o 

CO 



o 
o 
o 



o 
o 
o 
in 
eg 



o 
o 
co 



o 
o 
vo 
in 



o 
o 
o 



o 
o 

cr» 



d) ^ 
w 5 to 

fin* 



o 
o 
in 

CM 



O 

o 
in 

CM 



O 

o 
o 



o 
o 
o 
in 

CM 



o 
o 
o 



o 
o 

o\ 



o 
o 
vo 
in 



o 
o 
vo 
in 



o 

•H 

c 
< 

c 

•H 
N 
•H 
rH 
(0 
U 
-P 

0) 

2 



4J 
W 
O 



Q) 
0) 



* 2^ 

o o 



c 
o 

•H 

td 



0) 

04 



0) o 

0) Q 
fa H 



O — 
o < 

s & 
< a 



< 
a 



o 
o 

CO 



o 

CO 



o 

H 

V 



O 
H 

V 



O 
rH 

V 



O 
H 

V 



O 
H 

V 



O 
rH 

V 



O 
H 

V 



O 
H 

V 



O 
H 

V 



O 
rH 
V 



o 

H 

V 



O 
H 

V 



CM 



CO 
CO 



vo 

CM 



O* 
CM 



CO 
CO 



CM 

CO 



CO 



CM 



o 



CM 



H 
S 



a 

04 



o 
u 

c 
o 

0 



u 

Pi 





-8- 



16. Neutralizing antibody post DNA boost but prior to 
challenge was detected in two of the animals 
receiving 2 jug of gene gun-delivered DNA. No 
neutralizing antibody was detected in the pre- 
challenge sera of the third animal receiving 2 fiq of 
DNA (an animal that was completely protected against 
the presence of virus in nasal washes) . Neutralizing 
antibody was also not detected in the sera of the 
ferret receiving 0.4 /xg of DNA that did not develop 
virus in its nasal wash. 



17. In animals with prechallenge antibody, protection was 
presumably due to the presence of neutralizing 
antibody as well as the mobilization of memory 
responses for neutralizing antibody. In protected 
animals without detectable levels of prechallenge 
antibody, protection was likely due to the rapid 
mobilization of memory responses by the infection, 
with the mobilized responses controlling the 
infection. 

I further declare that all statements made in this 
Declaration of my own knowledge are true and that all 
statements made on information and belief are believed to 
be true. Moreover, these statements were made with the 
knowledge that willful false statements and the like made 
by me are punishable by fine or imprisonment, or both 
under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 




Harriet L. Robinson 





